A theoretical model of Aquifex pyrophilus flagellin: implications for its thermostability.
Aquifex pyrophilus is a flagellated hyperthermophilic eubacterial species that grows optimally at 85 degrees C. The thermostable A. pyrophilus flagellar filament is primarily composed of a single protein called flagellin (FlaA). The N- and C-terminal sequence regions of FlaA are important for self-assembly and share high sequence similarity with mesophilic bacterial flagellins. We have developed a predictive 3D-structure of FlaA, using the published structure of mesophilic Salmonella typhimurium flagellin (FliC) as a template and analyzed it with respect to possible determinants of thermostability. A sequence comparison of FlaA and FliC revealed a +7.0% increase in FlaA hydrophobic residues, a +0.6% increase in charged residues and a corresponding decrease of -6.0% in polar residues. The FlaA N- and C-termini also have higher proportions of hydrophobic and charged residues at the expense of polar residues and higher non-polar surface areas. Thus, a predominant stabilizing factor in FlaA appears to be increased hydrophobicity, which often confers greater rigidity to proteins. Fewer intramolecular ion pairs were observed in FlaA than FliC, although an increase in the positive charge potential of the FlaA D0 and D1 domains was also observed; increased intermolecular salt bridges may also contribute to the thermal stability of the oligomeric flagellar fiber. [Figure: see text].